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BIOEJIEKTPOHHA MEJIJUIIUHA Y CIIOPTI: OBIPYHTYBAHHS BIO®I3UYHUX
MEXAHI3MIB TA KJIHIYHOI JOIIJIbHOCTI BUKOPUCTAHHSA

Axmyanvricms. [owyx eghexmusHux memooux, sKi 30amui HOPMALi3yeamu ma OnMuMizyeamu Memadooiuni npoyecu Ha MKAHUH-
HOMY PIGHI Y CHOPMCMEHIS OISl RIOMPUMKU IX 300P08 51 Ma 8UCOKOI pe3yIbmamueHOCi, 3aIUaEmpcs akmyansHum. bioerekmponna
MeOUYUHA 3HAXOOUMBCA HA NePeOHbOMY Kpai nomenyitinol pegomoyii' y 1iKy8auHi 3axX60p06anb ma € NepCneKMUSHUM HANPAMOM HA-
VKOBUX 00CNI0NCEHb, OOHUM (3 HAUOLIbL NEPCReKMUSHUX MA OIEGUX HANPAMIE Mepanesmuynol KOpeKkyii Memabonizmy y mKanunax in
VIVO y cnopmcmenis, ye pesyibmam HO8AmMopCoKux GIOKpUMMIE MeXAHi3MI6 HelPOHHO20 KOHMPOJIO OION02IYHUX NPOYECI6 NAmo2eHesy
3aX80PI0BAHL MA PO3POONIEHHS NPUCMPOT8 015 MOOYAAYIL YUX cneyuhiuHux HellpoHHUX IAHYI02I8 AK mepanii 3a 00NoMo2010 eneKmpo-
Hi8 3aMiCMb JIKI6.

Mema oocniosycenns — konyenmyanizyeamu cucmemy 6i0@izuunux GyHoamenmanibHux HAyKogUX no2isioié cmoco8HO MONCIUBO-
cmetl 3acmocy8ants 0ioeneKmpoHHoT MeOuyuHu, a came 6iope30HanCcHOl mepanii y cnopmi.

Mamepian i memoou. [1i0 yac 6uKOHaAHHS MeopemuyHo20 O0CIIOHCEHHSL OYIU BUKOPUCTNAHT 3A2ATbHOHAYKOB] | meopemuyHi Memoou.

Pezynomamu oocnioxncennsn. Lle meopemuune 00Cniodicents eKCmpanoaeano KOHYenmu MazHimoeieKmpoximiunoi meopii 0omi-
HY pevo8uH i HasiGHI QYHOAMEHMATbHI 3HAHHS CMOCOBHO PO eLeKMPOMACHIMHUX NPOYECI6 8 OPeaHizMi TIOOUHU HA OOTPYHIY8AHHS
MOACIUBOCMELL 3ACMOCYBANHS MEMOOUK Di0eeKmpPOHHOL MeOuyunuy, 30kpema biopezonancnoi mepanii'y cnopmi. Po3po6neno obrpyn-
Mo8aui onucu 6a308ux YsA6ieHb NPO YACHOMHO-X8UTLO8Y OIOQI3UUHY MOOETb CIMPYKIMYPU MIiNd THOOUHU MA HAABHICMb Y KONCHO20
MUNY MOJEKY, KIimuH, MKAHUH, OP2aHi6 i npoyecie cneyuiunux 4yacmomuux xapaxmepucmux y eepyax. Ilocmynvosano diacnocmuy-
Hi [ mepanesmuini MONCIUBOCHIE 3ACMOCY8ans 6ioeneKmponHol MeOuyunu, a came 6iope3oHanchol mepanii'y cnopmi.

Bucnoeox. Teopemuunum niorpyHmsm 0OIpYyHMYSanHs 3aCMoCy8antsi 0i0eieKmpoHHOT MeOUYUHYU y CROPMI € CYYaCHI hyHOameH-
manvii 6iogizuuni 3HanHs npo 6Y008y MKAHUN TH0OCbKO20 MINA HA HAHOPIGHI IX CMPYKMYPHOI Op2aHizayil, MazHimoeieKkmpoximiuna
meopist 0OMIHY peHo6UH, YACMOMHO-X6UIbO8A OIOpizuUHa MOOELb CIMPYKIMYPU ML THOOUHU MA HASIGHICMb Y KOJICHO20 MUNY MOIEKVI,
KAIMUH, MKAHUH, OPeaHie I npoyecie cneyu@iuHux 4acmomuux Xapakxmepucmux y eepyax. JiaeHocmuuni Moscaugocmi 6ioeiekmpo-
HHOT Meduyunu y cnopmi, a came OIOpe30HAHCHOI mepanii, NoAA2AI0Mb Yy MONCIUSOCTI 30TUCHIOBAMU 00 €EKMUBHY THCIMPYMEHMATbHY
oyinKy makux napamempig: 1) pynxkyionyeanns opeanie i cucmem opeamis 3a 8i0On0GIOHICMIO IX YACMOM NOKA3HUKAM HOPMU 3 Gepll-
Girayiero namono2iuHux 8I0XULeHs uje Ha OOKAIHIYHOMY emani, 2) HAsGHUX KOMNOHEeHMI6 MIKpOOIOMY 3 6epUikayicio namoao2iuHux
azenmie i npoyecie i3 6UHAUEHHAM IX OPIEHMOBHOT n0Kanizayii 6 opeanax abo uacmunax mina; 3) oyinKy sAKocmi iHOUBIOYATLHO2O0
Xapuy8amHsi KOJICHO20 CNOPMCMENA 3 6ePUPIKAYICIO 11020 Xapuosux Oediyumis, ni06opom HeoOXIOHUX TOMY HYMPICHMIE ma 3a Heo0-
XiOHOCMI 8UKOHY8aMU IHOUBIOYANLHUL NIOOIP HeOOXIOHUX (apmakonoziunux npenapamis; 4) inousioyarbHux ocooaugocmet NOMoy-
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HO20 NCUX0eMOYIIH020 cmany cnopmcemenda. Jiaeznocmuuni Moxcaugocmi 0ioeneKmpoHHoi Meouyunu y cnopmi, a came 0iope3oHau-
CHOI mepanii, noasieaoms y MoxcIugocmi 30iucHeamu: 1) xopekyito/onmumizayiio QYHKYIOHYS8AHHS OP2aHi8 I cucmem OpeaHie i3
YACTNOMHUM HIBENI08AHHAM NAMONOSTUHUX NPOYECI8 HA OOKIIHIUHOMY emani; 2) KOpeKyito MIKpoOiomy 3i 3HUWEHHAM NAMOA0STUHUX
azenmie; 3) onmumizayiro aimgoopenaxcy ma penapayii y m a3086ii, Kicmkoeo-cyenobosiii cucmemax, 4) mepanesmuuny pobomy i3
NCUXOEMOYITIHUM CIMAHOM CROpMCMeHI8. Bioenekmponna meouyura i 30Kpema mMemoouku 6iope30HaHCHOL mepanii € nepcnekmueHuM
i 0OYiNbHUM MEOUUHUM HANPAMOM OJIs 3ACIMOCYBAHHA Y CNOPIMI.

Knrwuosi cnosa: 6ioenekmponna meouyuna, MacHimoeieKmpoxXimiuHa meopis 00MiHy peuogut, 6iope30HanCHa Mepanis, eilekmpo-
MagHimHe noie, 300p08 ’si, CHOPMUBHA MEOUYUHA.
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BIOELECTRONIC MEDICINE FOR SPORTS: JUSTIFICATION OF BIOPHYSICAL
MECHANISMS AND CLINICAL FEASIBILITY OF USE

Actuality. The search for effective methods capable of normalizing and optimizing metabolic processes at the tissue level in athletes
to maintain their health and high performance remains relevant. Bioelectronic medicine is at the forefront of a potential revolution
in the treatment of diseases and is a promising direction of scientific research, it is one of the most promising and effective directions
of therapeutic correction of metabolism in tissues in vivo in athletes, it is the result of innovative discoveries of mechanisms of neural
control of biological processes of disease pathogenesis and development of devices to modulate these specific neural circuits as
electron therapy instead of drugs.

The purpose of this theoretical study was to conceptualize a system of biophysical fundamental scientific views regarding the
possibilities of applying bioelectronic medicine, namely bioresonance therapy in sports.

Material and methods. General scientific methods and theoretical methods were used in this theoretical study.

Research results. This theoretical study extrapolated the concepts of the magnetoelectrochemical theory of metabolism and the
existing fundamental knowledge about the role of electromagnetic processes in the human body to substantiate the possibilities of
applying the methods of bioelectronic medicine, in particular, bioresonance therapy in sports. Substantial descriptions of the basic
ideas about the frequency-wave biophysical model of the human body structure and the presence of specific frequency characteristics
in hertz in each type of molecules, cells, tissues, organs and processes were developed. The diagnostic and therapeutic possibilities of
using bioelectronic medicine, namely bioresonance therapy in sports, were postulated.

Conclusion. 1. The theoretical basis for justifying the use of bioelectronic medicine in sports is modern fundamental biophysical
knowledge about the structure of tissues of the human body at the nanolevel of their structural organization, the magnetoelectrochemical
theory of metabolism, the frequency-wave-wave biophysical model of the structure of the human body and the presence of each type
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of molecules, cells, tissues, organs and processes of specific frequency characteristics in hertz. 2. The diagnostic capabilities of
bioelectronic medicine in sports, namely bioresonance therapy, are the ability to perform an objective instrumental assessment of
the following parameters: (1) parameters of the functioning of organs and organ systems according to the correspondence of their
frequencies to normal indicators with verification of pathological deviations even at the preclinical stage; (2) to verification of existing
components of the microbiome, pathological agents and processes with determination of their approximate localization in organs or
parts of the body; (3) the assessment of the quality of individual nutrition of each athlete with verification of his nutritional deficiencies,
selection of necessary nutrients and, if necessary, individual selection of necessary pharmacological drugs; (4) the assessment of
individual characteristics of the athlete’s current psycho-emotional state. 3. The diagnostic capabilities of bioelectronic medicine
in sports, namely bioresonance therapy, are the ability to perform: (1) the correction/optimization of the functioning of organs and
organ systems with frequency leveling of pathological processes at the preclinical stage; (2) the correction of the microbiome with the
destruction of pathological agents; (3) the optimization of lymphatic drainage and repair in the musculoskeletal system; (4) therapeutic
effect on the psycho-emotional state of athletes. 4. Bioelectronic medicine and, in particular, methods of bioresonance therapy are a

promising and appropriate medical direction for use in sports.

Key words: bioelectronic medicine, magneto-electrochemical theory of metabolism, bioresonance therapy, electromagnetic field,

health, sports medicine.

Beryn. AkTyalibHiCTh. 3arajibHOBIJIOMO, IO HAMi-
THJacs Jeska Kpu3a y mpodeciitHoMy CropTi depes Te,
0 MO>KITUBOCTI aJIanTallii OpraHi3amMmy CIIOpTCMEHIB JI0-
CAINIM TEBHUX MEX. [Ipu 1IbOMY BHUCOKOIHTCHCHUBHHI
TpEHYBAILHUI NTPOLIEC, BUPaXKEeHI (Pi3UUHI Ta ICHXOEMO-
LiiHI HABaHTAXKEHHSI, HEAOCTATHIN JIIKAPCHKUHA KOHTPOIIb
3a cTaHOM (DYHKIIIOHAJILHUX CUCTEM OpPTaHi3My CIIOpPTC-
M€EHa, 33 aJeKBATHICTIO MOro BIJHOBJICHHS, OOMEXEHI
MO>KJIUBOCT] 3aCTOCYBAaHHS (DAPMAKOJIOTIYHUX 3aC001B
y TpoIieci BiJHOBICHHS, YKOPOUYEHI KypCH JIKYBaHHS
IIPU He3/y’KaHHX, CE30HHUX 3aCTy/aX, HasBHICTh BOT-
HUII XPOHIYHOT 1H(PEKIIIT MOXYTh MPU3BOJIUTH JI0 CHC-
TEMATUYHOTO TIOCTYIIOBOTO 3HIKEHHS PIiBHS 3I0pPOB’S
CTIIOPTCMEHIB Ta 3MEHIIYBAaTH (PYHKI[IOHAIBHI pPe3epBU
IXHBOTO OpraHizMy. SIK HACTIIOK, 116 MOXKE 3yMOBJIFOBaTH
3HIKCHHS CIIOPTUBHOI pe3yabTaTUBHOCTI. Lle 3ymoBiioe
AKTYaJIBHICTh MOMYKY e(heKTUBHUX METOJIMK, K1 371aTHI
HOpMAJTi3yBaTH Ta ONTUMI3YBaTH METa0OIIuHI TPOIECH
Ha TKAHWUHHOMY PiBHI Y CIOPTCMEHIB JUISI M ATPUMKH 1X-
HBOTO 37I0POB’S T BUCOKOT PE3yIbTATUBHOCTI.

VY 3a3Ha4YeHOMY acIieKTi 010CNEKTPOHHA MEIMIINHA
MIPOIOBKYE 3ATUIIATUCS OAHUM i3 HAMOUIBII TepCreK-
TUBHHUX Ta JI€BUX HANpPSMIB TEPAleBTUYHOI KOPEKII]
MeTaboJIi3My Y TKaHWUHAX in vivo y croptcMmeHiB. [Ipu
IbOMY HAayKOBHH iHTEpec 10 METOIUK came Oiope3o-
HAHCHOI Teparrii Mae 3apa3 3poctat. L{e Tak, oCKiIbKH
Ha CyJacHOMY eTarli BigOyBaeThCs 3HAUHUI HAyKOBUIl
MIPOPHB Y PO3YMIHHI POJIi EIEKTPOMArHiTHUX MPOIIECiB
y 3a0e3meveHHi (peHOMEeHa KHUTTS, MDKKITITHHHOTO CHT-
HAJIIHTY Ta MeTadoNi3My y KIIITHHAX >KABUX OpraHi3-
MIB — TIEpPEXiJ BiJ SNEKTPOXIMIYHOI TApaIUTMU OOMIiHY
pedoBUH 10 Marsitoenekrpoximiunoi (Boyko, 2003;
Boyko, 2022; Gulyar, 2022; Kolbun, 2022; Mintser, et
al., 2019; Mintser, et al., 2020; Mintser, et al., 2021;
Mintser, et al., 2023; Nevoit, 2021; Nevoit, et al., 2023).
Takox KOMIT FOTepH3allisl Ta TEXHIYHAN IPOrpec 3yMo-
BWJIM 3HAYHHUH SIKICHUH TPOPUB Y TEXHIYHUX MOKIIU-
BOCTSIX, 3PYYHOCTi, JOCTYITHOCTI Ta PI3HOMaHITHOCTI
cepTu(iKOBaHOTO MEIMYHOTO 00NIaHaHHS JJis Oloe-
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JIEKTPOHHOI Teparii. bioeleKkTpoHHa MeIWIIMHA — IIe
pe3yabTar 00’ €THAHHS MOJICKYJISIPHOT MEIUIIUHH, HEWH-
poGioJtorii, iHxkeHepil Ta iIHpopMaTHKH 3 pO3pOOICHHIM
MPUCTPOIB Uil IAaTHOCTHKHM Ta JIKYBAaHHS 3aXBOPIO-
BaHb. biOEIEKTPOHHA MEIUIIMHA — L€ Pe3yIbTaT HOBA-
TOPCBHKHUX BIJKPUTTIB MEXaHi3MiB HEHPOHHOTO KOHTPO-
0 O10JIOTIYHUX TIPOIIECIB, SIKI CTAHOBJIATH IATOTCHE3
3aXBOPIOBaHb, 1 HABITH PO3POOJICHHS IPUCTPOTB ISl MO-
IyJSiT uX creuniYHUX HeMPOHHUX JIAHITIOTIB 33151
Teparmii 3a JOIOMOT0I0 €JIEKTPOHIB 3aMicTh JikiB. bioe-
JICKTPOHHA METUIIMHA 3HAXOUTHCS HA MIEPEIHBOMY Kpai
MOTEHIIHHOT PEeBOJIFOLIT Y JIKYBaHHI 3aXBOPIOBAHb Ta
€ TICPCTICKTHBHUM HAIIPSIMOM TSI HAYKOBUX JTOCTIIKEHB
(Datta-Chaudhuri, et al., 2021; Ezeokafor, et al., 2021;
Ganzer, Sharma, 2019; Gibney, et al., 2021; Olofsson,
et al., 2017; Sanjuan-Alberte, et al., 2018; Singh, et al.,
2022; Sevcencu, 2022).

Ie Bce Tak, ockiyibku Hayka XXI cT. 3Ha4HO Mpocy-
HyJIacs BIIepe/T 1 ieperiuia riiodaibHui pyOikoOH OMmaHy-
BaHHsI MiKpPOPIBHsI OyA0BH PEUOBUHU. Y CBIZIOMIICHHS TOTO
daxry, o Ha piBasax nonan 104 HM peuoBuHa Mae enek-
TPOMAarHiTHY OY/IOBY 1 CKJIQIAEThCS 31 CTPYKTYP €JIEKTPO-
MAarHiTHUAX TIOJIB, TIPHHIIATIOBO 3MIHKJIa HAYKOBHIA TTOTJISIT
Ha >KMB1 O10JI0T1UHI CHCTEMH, BKITFOYAFOUH OPraHi3M JIFO/TU-
uu. [e BiAKPIIIO epe MeTUYHO HAYKOIO IPUHIIUIIOBO
1HIII TOPH30HTH BUBUCHHS 1 PO3yMiHHS IIpoLieciB Oy 10BU
Ta (PYHKI[IOHYBaHHS OpraHi3My JIOJUHH. SIK KOJHCH MosiBa
MIKPOCKOITY CTaJla OCHOBOIO HAyKOBOT'O MIPOPHUBY, TaK i Te-
Tiep HOBITHI 3HAHHS KBAaHTOBOI (Di3UKH cTanu QyHIaMEH-
TOM (pOPMYBaHHsI BIOCKOHAJICHOT MAPaUI MK YSIBJICHB PO
uBi TkanuHy Tina goaquau (Mintser, et al., 2019, 2020,
2021, 2023; Nevoit, 2021; Nevoit, et al., 2023). L1i pynza-
MCHTAaJIbHI 3HAHHS MAIOTh BCECBITHE BH3HAHHS 1 TOBUHHI
TPOIOBYKYBATH CBOIO IHTETPALIIIO Y MEIMYHI HAYKH, 30Kpe-
Ma y COPTUBHY MEIHUIIMHY.

MeTta qoc/aigKeHHs] — KOHICTITYali3yBaTH CUCTEMY
0io¢iznyHNX (yHAAMEHTAIbHUX HAYKOBHX ITOTJISIIB
CTOCOBHO MOJKJIMBOCTEH 3aCTOCYBaHH: 0i0€IEKTPOHHOT
MEJIMIIMHY, a came O10pe30HAaHCHOT Tepartii y CropTi.
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Marepiaju Ta MmeToau AocaixkenHs. Hayxosa po-
0oTa € pparMeHTOM HAYKOBO-IOCHTITHOI poOOTH Kade-
JpU BHYTPIIIHIX XBOpOO Ta MEAWIIMHU HEBIIKIAIHUX
ctaHiB [lonTaBchKOTO JEp)KaBHOTO MEIMYHOTO YHIBEp-
curery «Po3poOieHHs ajropuTMiB 1 TEXHOJIOTIH 3a-
MIPOBAKEHHS 3I0OPOBOTO CIIOCO0Y KHUTTSI y XBOPUX HA
HeiH(eKIIHHI 3aXBOPIOBaHHS Ha OCHOBI JTOCIIIKCHHS
(hyHKIIOHAIBHOTO cTaTycy» (Ne mepikaBHOT peectparrii
0121U108237).

HaykoBa poOota mpoBeieHa CIUIbHO 3 TAaKUMH Ha-

ykoBUMHU ycTaHoBamu: 1) TlonTaBChbKHM JepiKaBHUM
MmenuunuM yHiBepceutetoMm (36011, m. TTonrtasa, By
[lleBuenka, 23), KOOPAUHATOP CIIBOpAIll — 3aBixyBay
Kadeapu BHYTPINIHIX XBOpoO Ta MEIUIIUHH HEBIJI-
KJIAJHUX CTaHiB, pod., 1.mMea.H. M.M. [ToTsokeHko;
2) JINTOBCHKMM YHIBEPCHUTETOM HAYK PO 310POB’ s (BYJI.
A. Minkssiutoca, 9, LT-44307, m. Kaynac, JIutBa), ko-
OpAMHATOp CHiBIpalll — 3aBigyBay Kadeapu Hedpoio-
rii, mpod., x.mem.H. LA. Bymouire. Jlikap O. ®imoHoBa
B3sUIa y4acTh Y JOCIIJDKCHHI SIK 1HII[IAaTHBHUN JOCIIJI-
HUK-TIOITYKad.

VY bOMY TEOPETUIHOMY JIOCII/PKEHH1 Oy BUKOPH-
CTaHi 3arajJbHOHAYKOBI (PO3WICHYBAaHHS Ta IHTETpaIlis
€JIEMEHTIB JIOCIIJKYBaHOT CHCTEMH, YSIBHUU EKCIIepH-
MEHT, JIOT1YHe, ICTOPHYHE JOCIIPKEHHS, aHai3, THIyK-
1ist, JEAYKILiS Ta CHHTE3 3HaHb) 1 TEOPETHYH1 (METOA T10-
Oy0oBHU Teopii, TOTiYHI METOAH, TPABUIIA HOPMATHBHOTO
XapakTepy) METOJIM JTOCIIIKSHHSI.

Pesyabratu jgociigxeHHss Ta ix 00roBopeHHs.
[IpoBeneHo cucTeMHMI MEIUYHUIN aHali3 Ta y3aralb-
HEHHS Cy4aCHHMX IOTJIsiB Ha OiodiznuHe 00rpyHTYBaH-
HSI MOXITUBOCTEH 010€JICKTPOHHOT MEUIIMHU Y CIIOPTI.
3pobieHo (pyHIAMEHTaIbHE 3aKIIOYCHHS, IO IIPHH-
[UIU TEPAIIEBTUYHUX MOXJIMBOCTEH O10€ICKTPOHHOT
MEAUIMHY, a cCaMeé METOJIUK O0i0pe30oHaHCHOI Teparrii,
0a3yr0ThbCsl Ha IPUHIUIIAX CTPYKTYPHOI Oy10BH MaTepii
Ha cybaToMapHOMY i aTomMapHOMY piBHsX. [Ipu oMy
JUMIIUTA HAYKOBOTO BUCHOBKY, IO 3a3HaveHe (hyHIaMEH-
TaJbHE 3aKITIOYCHHS BUXOJIUTh 13 TAKUX HOBITHIX JUTSI Op-
TOJIOKCAIBHOT METUITMHH (aJie He 1uis pyHIaMeHTaIbHO
HayKH) KOHIICTITIB, SIK YaCTOTHO-XBHJIbOBA Oio¢iznuHa
MOJIENTb CTPYKTYPH TiJla JIFOAWHU, TA TOBEICHOTO (hak-
Ty HasIBHOCTI CIIEIU(IYHIX YACTOTHUX XapaKTEPUCTUK
y repuax (['m) 11 KosKHOTO THITY MOJIEKYII, KIIITHH, TKa-
HUH, OpPrafiB i MeTabOIIYHHUX MPOIIECIB Y TiMi JIIOIUHH.

Hns monanemmoi iHTerparii imed y CHCTeMHY Ta
CIIOPTHBHY MEJUIIMHY OYyJI0 PO3POOJICHO TaKi CIPOIIEeHI
OOIpYHTYBAJIbHI OIMCH 3a3HAUCHUX 0a30BUX YSBJICHb:

1. Yacmomno-xeunvosa 6ioghizuuna modens cmpyk-
mypu mina moounu — 6a308uti Konyenm OJis pO3YMIHHsL
ma onucy QyHKYionysanHs dcusux Kiimur in Vivo na Ha-
nopisni i anubwe (10*5um) ix cmpyxmyproi opaanizayii.
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OOrpyHTyBaHHA. Ycsi Marepis IJIaHeTH 3eMis Ta
TLI0 JIFOIUHHU cKiIanarThes 3 0nn3bko 100 BuaiB aTroMis.
be3 3anexxHOCTI BiJl BHIy aTOMa BCi aTOMH CKJIaJIal0Th-
sl 3 sApa, NEKTPOHHOI 00OJIOHKH 1 € JAUICHUMH, MalOTh
KOPITYCKYJISIPHO-XBUJIBOBY €IIEKTPOMATHITHY CYTHICTh
oprani3aiiii, TOOTO BOJIOMIIFOTh BIACTHBOCTSMHU i YACTKH,
1 xBwiii BostHOYAc. [Ipw boMy SIIpO aTOMa CKIIaa€ThCs
3 MOJILOBUX CTPYKTYp — (EepMiOHIB, SIKi 00’ €THYIOTh-
csl (pyHIAMEHTAIIFHIMHU TIONHOBHMHU CHJIIAMH EIEKTPO-
MAarHITHOTO, CHJIBHOTO, CIa0KOTO SICPHHUX B3aEMOJIIH,
HOCISIMM SIKUX € 0O030HM — BIANOBIIHO YC1 YaCTUHKHU
aToMma € pisHuMH (popmamu eneprii. CymapHO eHeprii,
10 YTBOPIOIOTH aTOMH, 3yMOBJIFOIOTh BiJIIIOBIJIHI €JIEK-
TPUYHI 3apsau aTomiB. Lle 3yMOBITFOE OOMiIHHY B3a€MO-
JII0 €JEeKTPOHIB MK aToMaMM, NEPBUHHI BIACTHBOCTI
aTOMIB 1 yTBOPEHHUX HUMH 00 €KTIB (MOJEKYJ TOIIO)
MaKpoOpiBHS CBITY — BIJIOBIAHO BCI XIMI4HI peakIii
€ Pe3yJIbTaTOM OOMIHHOI B3a€EMOIIT €JIEKTPOHIB MiXkK aTo-
MaMH, Ta XiMiYHa PEaKTHBHICTh y3arajii € BTOPUHHOIO
BJIACTHUBICTIO, sSIKA 3YMOBIIIOETHCS CIIEKTPOMATHITHUMU
XapaKTepPUCTHKAMU aTOMIiB. TaKUM YHHOM, BiIIOBIIHO
JI0 Cy9acHUX HAYKOBHX IOTJISI/IIB, OPTaHI3M JIFOJAUHH Ha
cy0aTOMHOMY ¥ aTOMapHOMY PIBHSX Ma€ IMOJIbOBY €JICK-
TpOMarHitHy 0ynoBy. Tomy TUTO JIFOJUHH MOKHA PO3-
TJISIaTH Ha MIKPOPiBHI HOTo CTPYKTYpH sIK popMy dyH-
JTAMEHTAJIbHO OPraHi3oBaHOI €Heprii, sika Mae CyMapHi
EHEPreTUYHi XapaKTEePUCTUKH YACTHHOK MiKpPOCBITY, 1110
iX yTBOPIOKOTH (KBapKH, aHTUKBApPKH; (hepMioHH 1 6030-
HU; HEUTPOHHU, IPOTOHH, ETICKTPOHH; aTOMHU, MOJICKYJIIH
TOINO). I, BIIMOBITHO, TIJIO JIFOAMHU MOXKe OyTH Ormvca-
HO y MOJIeJi, 1[0 JAaCTh 3MOTY XapaKTepU3yBaTH CIEIH-
(I4HICTD EHEPreTMYHMX BIACTUBOCTEH HOTO TKaHMH,
OpraHiB 1 mporeciB MeTadbomi3mMy y Hux. [lpoMy omwmcy
BIJIMOBIJIA€ YAaCTOTHO-XBWJIbOBA Oi0(I3UYHA MOEIh
cTpyKTypH Tina moaunau (Mintser, et al., 2021; Mintser,
et al., 2023; Nevoit, 2021; Nevoit, et al., 2023).

2. Bionogiono 0o uacmommno-xeunvo6oi mooerni
CMpYKmMypu mina a100UnU, KOHCHUN MUn MONEKVI, Kli-
MUH, MKAHUH, OPeaHie i npoyecie mMae ceoi cneyughiuni
yacmomHui xapaxmepucmuku y eepyax (I'y).

OorpyntyBanss. Tia BCiX )KHBUX OPraHi3MIB 1 JTIOIH-
HU IOOYIOBaHi 3 aTOMIB. S1Ipo KOXKHOTO aToMa Mae 3apsi
1 MOCTIHHO 00epTaeThes. [ KOXKHOTO BHTy aTOMa, pedo-
BUHHM XapakTepHa BIacHa crerudiyaa mocTiiiHa yactora
obOepTaHHsI — mperecis sapa. 3a BiJIOMOIO 4acTOTOO Tpe-
1ecii siep MOKHa BCTAHOBITFOBATH CKJIA]] TiJla JIFO/IUHH,
HasBHICTH TUX a00 1HIIMX PEYOBHH, TUITIB KIIITHH 1 TKa-
HUH, TIPOLIECIB Y HHOMY. 3T1THO i3 CyJacCHUMH HAYKOBUMU
ITIXOZIaMH, TIPELIECIST siIep aTOMIB MOXKE OyTe BCTAHOBJICHA
TaK: HEOOXI/THO SIJIpa aTOMIB OTPOMIHIOBATH PaJliOXBHIIS-
MH, TIOCTII{HO 3MiHIOIOYH YaCTOTY, TOKH BOHA HE CITiBIa-
JIe 3 4aCTOTOIO Mpeliecii saep, Py IbOMY BUHUKHE Pe30-
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HaHC, sIKui Oyie 3a(hikcOBaHO BUMIPIOBATIEHUM MIPUIIAJIOM.
Le# mpuHIMT TaB 3MOTY HAYKOBO BCTAHOBUTHU YaCTOTHI
XapaKTePUCTHKK OUIBIIOCTI BIIOMHUX MIKPOOPTaHi3MiB,
XIMIYHHX PEUOBHH, TKaHHH 1 ITPoIieciB (PYHKITIOHYBaHHS
OpTaHiB JIFOACHKOr0 Tita. TakoXk BiH MIKPOKO BUKOPHCTO-
BYETBCS VIS IPHKUTTEBOIO BUBYCHHS CTPYKTYPHOI Op-
rafizaimii Tila JJFOIMHU — METOJ| SJCPHOIO0 MarHiTHOTO
pe3oHancy. Y 1952 p. 3a BIKpUTTS SBHUIIA SICPHOTO Mar-
HiTHOTO pe3oHancy Denike brox 1 Ensapm [Typcen (CILIA)
orpumanu HoGeniBebky npemito 3 gisuku. Y 2003 p. 3a
PO3pO0IIEHHs 1IarHOCTUYHOTO METOTy MarHiTHOPE30HaH-
cHoi Tomorpadii [Tox JlayrepOyp (CLLA) i [Turep MeHc-
¢dwun (BemmkoOpuranis) orpumain HobemiBebKy Tipemiro
y raimy3i (hiziosorii Ta MeUIMHA. TaKuM YHHOM, BiITTOBI-
HO JI0 Cy4acHHUX HAYKOBHX TOIJISAAIIB, PEYOBUHH (MiKpoere-
MEHTH, BiTaMiHH, TOPMOHH TOIIIO), TUIIK KJIITHH 1 TKAHUH
(MIKpOOpraHi3Mu, pakoBi KIITHHH TOIIO), METa0OMIuHi
TIPOIIECH B OPraHi3Mi JIFOJIMHU MOXKYTh OYTH Bepr(iKOBaHi
3a CyMapHUM YaCTOTHUM CKJIaJHUKOM BJIACHHX MeTa0o-
JIYHUX MPOLECIB Y HUX 3 JJOTIOMOTOI0 CHEL[aNbHOTO Jlia-
THOCTUYHOTO OOJIAIHAHHS, 1110 J]a€ 3MOT'y (hiKCyBaTH SIBU-
nre pesonancy (Koutcher, Burt, 1984; Mintser, et al., 2021;
Potyazhenko, Nevoit, 2019).

Ha mizgcraBi 3a3Ha4eHOro B XOJI BHKOHAHHS TEO-
PETHYHOTO JOCHIJKEHHS CTOCOBHO JIIalrHOCTHYHUX
MO>KJIMBOCTEH 3acTOCYBaHHS OlOpE30HAHCHOI Teparil
y CIIOpTi OYJIO MOCTYJILOBAHO TaKe:

1. Moocna 30iiicniosamu 06 €KmusHy iHCmMpymen-
MANbHY OYIHKY (DYHKYIOHYEAHHS OP2aHie I cucmem opea-
HIB 30 BIONOGIOHICMIO IXHIX UACTNOM NOKAZHUKAM HOPMU
3 gepughixayicro NamoaoSiuHUX BIOXUTIEeHb e HA OOKi-
HIYHOMY emani (npemopOioHa diazHOCMUKQ,).

OOrpyHTyBaHHs. BiAmoBigHO 70 3a3HaYeHHX Oa-
30BHX KOHIICIITIB, CTA€ 3pPO3YMIINM, IO JUIS KOKHOI
3I0POBOi TKAHWHU Ta KOXKHOTO 3J0POBOTO OpraHy
€ XapakTepHUM Halip BIACHUX YacTOT 1X HOPMAIbHO-
ro ¢ynkionyBanss. Lli 4acTOTHI KOMIIOHEHTH MarOTh
MPUHIUIOBE (Di310OTiUHE 3HAYCHHS, OCKUIBKM BOHU
€ CKJIaJIOBOIO YACTHHOK MDKKIITHHHOTO CITHAJIIHTY Ta
CNIEKTPOMArHITHOT KOMYHIKAI[1 MX TKaHHHAMH N ViVO
(Levin, etal., 2017, 2021; Levin, 2014, 2021; Nevoit, et
al., 2023). 3a BUHUKHEHHSI TATOJIOTTYHUX CTaHIB Big3Ha-
YaeThCs BIIXWICHHS BiJl YaCTOTHOTO CIIEKTPA, 10 MOXKE
Oyt 3ahikcoBaHE 3a TOMTOMOTO0 OONaTHAHHS TS 010-
PE30HAHCHOI Teparrii Ha TOKIIHIYHOMY €Tari MaToJIoril
(Sylver, 2011; Vértesi, 2024, 2010).

2. Mooicna 30iiicniosamu 00 €KMusHy iHCmpymen-
Manviy oYinKy Mikpobiomy 3 eepuikayicio namonoiy-

HUX a2eHmi8 i NpoYecis i3 BUSHAUEHHAM X OPIEHMOBGHOI

JoKanizayii 8 opeanax abo uacmuxax mind.
OOrpyHTyBaHHS. 3arajJbHOBIJIOMO, IO TiJO JIFOJIU-
HU ckianaetbes 3 30 TpuibioHiB KiiTHH. [lpu mpomy
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Oizuura Tepamnia. Eprotepamis. [ueckyedi

TiJ10 JTF0AMHU MicTUTh 40—50 TPUIIBIHOHIB KJIITHH THIIUX
MIKpOOPTraHi3MiB, sIKi HE BIIHOCSATHCS, BJIACHE, J0 Tijia
JOJVMHA W OTPUMAJIH Ha3By «MiKpoOiom». 3apa3 JoBe-
JICHO, 110 CKJIJ MiKpoOioMy BH3Ha4ae KIFOYOBI MpO-
LECH KUTTEAISUTLHOCTI JIFOACHKOTO TiJIa — BiJl MPOLIECiB
TIEpETPABIICHHS Ta 3ACBOEHHS 1K1 IO CKIIAJHUX IMyHHUX
BIJIMOBiJIEH Ta BIUIMBY Ha BHUIIY HEPBOBY JisUIbHICTh
moauan (Ursell, et al., 2012; Rackaityte, Lynch, 2020).
Tomy MaTH «370pOBHI» MIKpOOIOM JyKE BOKIMBO IS
cnoptcMeHiB. HasBHICTh XpOHIYHUX HECAHOBAHUX BOT-
Hull 1H(eKli, HaJJIMIIKOBOTO OaKTepiajJbHOIO Iepe-
BAaHTAXCHHS, 3pYIIEHb SKICHOTO CKJIaxy MIKpoOioMmy,
HaSBHICTh XPOHIYHOT IEPCUCTEHIIIT BIpYCiB, BHYTPHKIIi-
THHHUX TIAPa3HTIB, HAUTHIIOK TPHOKOBOT (DIOPH TOIIO
MOXYTh 3yMOBJIFOBATH 3arajibHe HAaBAaHTKCHHS Ha Opra-
Hi3M CIIOPTCMEHA, 3HWXKYIOUN METa0O0IIuHIHi NOTEeHIial
SK OKpEeMHX Horo oprasis, Tax i Tija y ninomy. OcKiib-
KM 3apa3 BiJJOMi YaCTOTHI XapaKTePUCTUKU OiIbIIO-
CTI MIKpOOpraHi3MiB i CTBOpEHI YacTOTHI 0a3u MaHWX/
cenekropu (mampukian, The Consolidated Annotated
Frequency List — CAFL, The Non-Consolidated
Frequency List — NCFL, The All-Frequencies CAFL
(AFCAFL Tom1o)), To HasiBHI TEXHIYHI MOKJIMBOCTI JIJIs
BepHUQiKaIlii MaTOreHeTUYHUX CKIIAJIHUKIB MiKpoOioMy
3a JIOTMIOMOT00 00J1aIHaHHS 0610€JIeKTPOHHOT METUIIMHN
(Sylver, 2011; Vértesi, 2024, 2010).

3. Mooicna 30iticnoeamu 00’ eKmMueHy iHCmpymeH-
MAnbHy OYIHKY AKOCMI [HOUBIOYANLHO20 XAPYYBAHHS
KOJICHO2O0 CNOPMCMEHA 3 6epUuqhikayicio 1oeo Xapyosux
Oepiyumis, niobopom HeoOXIOHUX LIOMY HYMPIEHMIE ma
3a HeoOXIOHOCMI BGUKOHYS8AMU THOUBIOVATLHULL NIOOIP
HEeOOXIOHUX (hapMaKoI0SIYHUX Npenapamis 0isi KOWCHO-
20 CnOpmMcMeHRa 8iON08iOHO 00 1020 B1ACHO20 YACMON-
HO-X8UIb08020 CNEKMpa CKAa0y mijd.

OO6rpyHTyBanHsA. OCKIIbKH BECh MaTepialbHUN CBIT
MoOYyZ0BAHO 3 aTOMIB i BCE HABKOJIMIITHE MA€ CBOI 4ac-
TOTHI XapaKTEPUCTHKH, TO 1€ PO3MOBCIOKYETHCS 1 Ha
Ky, 1 Ha papMaKOJIOTIUHI IpermapaTu. 3apa3 TaKoxX po3-
poOJieHI Ta iCHYIOTh 0a3W YaCTOTHHX XapaKTEPHCTHK
MIPOIYKTIB Xap9IyBaHHS 1 3HAYHOI KiTbKOCTI MEANKAMEH-
TiB. BiZIMOBIIHO, iICHY€e TEXHIYHA MOXKIIUBICTh 3a JOIO-
MOTOF0 00JIaHAHHS 17151 O10pe30HAHCHOT Teparii AiarHo-
CTyBaTH Xap4oBi neinuTh (BiTaMiHHI, aMiHOKHCIIOTHI,
MiHEepallbHi TOIIO) Y MEHIO CIIOPTCMEHA, BUKOHATH TIPO-
¢eciiinnii miadip Horo xapuyBaHHS 32 0COOIMBOCTSIMHU
4aCTOTHO-XBWJIBOBOI BIJIMOBiJIi HOro opranismy. biope-
30HAHCHE TECTYBAHHS JIiKiB MOXE JOIIOMOITH MifiOpa-
TH HalOLIpII e(heKTHBHUI (hapMaKOJIOTIYHHNA areHT abo
KOMOIHAIIi0 3 HASBHUX aHAIIOTIB Pi3HUX (hapMaIieBTU4-
HUX BHPOOHMKIB JJIS1 KOHKPETHOTO CHOPTCMEHA BiAmo-
BiJTHO 10 0COOMMBOCTEH HOoro 0OMiHY pedoBHH. Yce 1ie
BIJIKpUBA€E 3HAYHI MEPCIEKTUBH JUIS MTOJABIIOI ONTHU-
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Mi3alii KUTTS 1 piBHS 340POB’Sl CIOPTCMEHA HA LIUIAXY
3poctaHHs Woro (izmunux moximBocted (Islamov, et
al., 2004; Sylver, 2011; Vértesi, 2024, 2010).

4. Mooicna 30iticnioeamu 00 eKmMueHy IHCmMpymeH-
MANbHY OYIHKY IHOUBIOYATbHUX 0COOAUBOCHEl NOMOU-
HO20 NCUXOEMOYILIHO20 CINAHY CNOPMCMEHNA.

OOrpynryBaHHs. ['0710BHUI MO30K — 1Li¢ OpraH, yac-
TOTHI CKJIAJHUKU (DYHKITIOHYBaHHS SIKOTO € HAHOiIbII
BUBYCHUMH. HEWpoHH TOIOBHOTO MO3KY pearyroTh
B VHICOH Ha CTUMYJIM, CTBOPIOIOYH PHUTMH MO3KOBHX
XBIJIb aKTUBHOCTI. EJleKTpHYHA aKTUBHICTH TOJOBHOTO
MO3Ky OyJia BUBUEHA 3a JIOTIOMOT OO elieKTpoeHIedano-
rpadii, MarHiTHa — MarHiToeaeKTporpadii. 3ajexHo Bij
JaCTOTH MO3KOBOI aKTHBHOCTI po3pi3HsioTh bera (13
10 100 T'p), Ansda (8 no 12,9 T'rr), Tera (4 mo 7,9 T')
i Hensra (0,1 mo 3,9 I'm) purmu. KoskeH i3 mux puTMiB
€ 0COOJIMBAM THIIOM KipKOBOi aKTHBHOCTI 1 CIIBBIJ-
HOCHTBLCS 3 PI3HUMH CTaHAMH CBIJOMOCTI, HAITPHKIIA]
TPUBOTOIO, CIIOKOEM, CTAHOM CHY TOIO. MO30K JIIO/H-
HU TIOCTIHHO BHUPOOJIsi€ Pi3HY KUIBKICTh YCIX IIUX 4Yac-
TOT OJHOYACHO 3aJIE)KHO BiJ TICUXOEMOILIIHHOTO CTaHy.
Tomy cTaH HaIIol CBIJOMOCTI BIAJBEPKAIIOE 3MIlIaHy
AKTUBHICTh PUTMIB PI3HUX XBHJIb MO3KOBOi aKTHBHOCTI
Ta Horo jokam3zaiito (Buzsaki, 2011; Buzsaki, Watson,
2012; Basar, Bullock, 2012; Gross, 2019). BignosiaHo,
32 OKPEMHUMH YaCTOTHHMHU XapaKTEPHCTHKAMHU MOXKHA
JIArHOCTYBaTH TIOTOYHWM EMOIIWHUN CTaH JIFOJIMHH,
SIKIIIO TIPOBECTH OOCTEKEHHS Ha NpHiIaiaX 0i0pe30HaH-
cHoi Tepamii (Brugemann, 1993; Dorfler, 2002; Kirsever,
2022; Will, 2003; Wild, 2009).

Y Xoal BUKOHAHHS TEOPETUYHOTO JOCIIHKCHHS
0JI0 JIKYBaJIbHUX MOKJIIMBOCTEH 3aCTOCYBaHHS Oiope-
30HAHCHOT Tepaltii y cropTi 0yJ10 OCTYIbOBAHO TaKe:

1. Moowcnusocmi kopexyii/onmumizayii yHxyiony-
6AHHS OP2aHi8 | cuCmeM Op2amié i3 4acmomuum Hige-
JHOBAHHAM NAMONOIYHUX NPOYecie HA OOKAIHIUHOMY
emani.

OOrpyHTyBaHHS. BiJMOBITHO 1O MarHiTOCIEKTPO-
XiMiuHOT Teopil 0OMiHy pE4OBHH, MATOJOTIYHUN MPO-
[eC MOYMHAE 3 SIBILITHCS 31 3MIHOIO CIIEKTPOMATHITHHX
XapaKTePUCTHK aTOMIB Ta IX KOMITOHEHT IIiJi BILIHBOM
MATOTCHETUYHUX YMHHUKIB. SIK HACIIIOK, 3MIHIOIOTHCS
CyMapHi €NeKTPOMATHITHI XapaKTCPHUCTUKH MOJICKYI,
PEYOBHMH, 3r0JIOM 1 KJIITHH, TKaHUH. Lle mpu3BoIUTH 10
MIOSIBH 1HIIIOTO SJICKTPOMATHITHOTO CHTHATIHTY. XiMigH1
peakiii Ha piBHI KIIITHH TaKOX MTOYHHAIOTH BiIOYBATHCS
IHaKIIe, OCKUTBKU XiMi3M € BTOPHHHHM SIBUIIEM €JICK-
TpomarHeTusMy. Lli eIekTpoMarHiToXimMiuHi 3pyHIICHHS
MOJXYTh 3pOCTaTH I HAKOIHUYYBATHCS TPUBAIKI yac Ta
3roJJIOM MaHI(peCTyBaTH y MPEIUKTOPU XPOHIYHUX HE-
IH(QEKIIHHIX 3aXBOPIOBAHHS, a MOTIM MEPETBOPHTHUCS
Ha xBopoOy (Mintser, et al., 2021). Ane 4acTOTHO-XBH-
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JTBOBHI METOJ MiarHOCTYBaHHS MOXKE 11eHTH(]IKyBaTH
MATOJIOTIYHI MPOIECH Ha JOKIiHIYHOMY etari. [licist
JIIarHOCTHKH MOJKJIMBO TIPOBEJICHHS YaCTOTHOT KOPEKIIii
PE30HAHCHUMH YaCTOTaMU 32 JIBOMAa B3a€MHO/IOTIOBHIO-
FOYMMU THITAMH JIIKYBAJILHOTO BIUIUBY: TACHBHA TEPAITis
i aktuBHa Tepamis (Brugemann, 1993; Dorfler, 2002;
Kirsever, 2022; Malmivuo, Plonsey, 1995; Sylver, 2011;
Vértesi, 2024, 2010; Wild, 2009; Will, 2003).

[TpuHIUT TACUBHOI Tepartii oJsirae y ToMy, o B3s-
THH BiJl OpraHi3My CHTHAI BiIJI3EPKATIOOTH 1 B iHBEp-
TOBAaHOMY CTaHI MOBEPTAIOTH J10 opranizmy. [Ipu mpomy
BiIOYBA€ThCS TAaCiHHS MATOJIOTIYHUX YAcTOT UM «Ile-
PEBEPHYTHUM)» CHUTHAJIOM. 3a3Ha4eHE TIOCTYIIOBO YCYBa€
3 KIITHHHOTO €JIEKTPOMArHiTHOTO CHUTHAIIHTY IaTore-
HETUYHY YaCTOTHY KOMITOHEHTY 1 CIIPHUsIE BiTHOBICHHIO
HOPMaJIbHOT KOMYHIKaIlii MiXkK KIIITHHAMH oprany. Lle mo-
CTYIIOBO HOpMaJTi3ye Horo (GpyHKIIOHATbHY AKTUBHICTb.

ITpuHIMD aKTUBHOI Teparii noJsirae y Tomy, 1o Ipu-
naj; 010pe30HaHCHOI Tepanii akTUBHO HaJla€ OpTaHi3My
HOPMaJIbHY 4acTOTy POOOTH OpraHy, MOCTYIOBO HiOH
«HaB’s3yr0un» 1i. Lle Takox crpusie Hopmanizanii pyHkK-
LIOHYBaHHsI OPTraHy IIJISIXOM aKTUBHOI IPUIIAJHOI [10/1a-
4l HEOOXiIHUX YaCTOT MIKKJIITHHHOIO €JIeKTPOMArHiT-
Horo curHaimiHry (Malmivuo, Plonsey, 1995; Dorfler,
2002; Kirsever, 2022; Will, 2003).

2. Mooicnusocmi kopekyii MiKpoOiomy 3i 3HUWEHHAM
NAMONOIYHUX A2EHMIE.

OOrpyHTYBaHHS. 3HUIICHHS TATOT€HETHIHIX MiKpO-
OpraHi3miB BiJIOYyBa€ThCS 3aBJISKH YHIBEpCAIBHOMY 3a-
KoHy BcecBiTy — 3akOHY pe30oHaHCHOT B3aeMoii. SIKIno
BiJJoMa 4acTOTa MIKpOOHOro areHra (Bipyca, Oakrepii,
rpubiB, HAUMPOCTIIINX), TO MMOJAYA IIi€] YACTOTH Ha Op-
TaHI3M JIFOIMHK Oy/1e BUKIIMKATH PE30HAHCH] KOJMBATbHI
3MIHH Y MOP(OJIOTIYHUX CTPYKTYpax JaHUX MIKpoopra-
HI3MIB, SIKIIIO BOHHM € Yy TLTI ItoauHu. [Toaya i€l yactotn
HE BIUTMBAE Ha TKAHWHHM JIFOJIMHU 1 HA 1HINI MiKpoopra-
HI3MH, OCKIJIBKH BOHA € crenu(ivHO0 s BU3HAUEHO-
r'o aroreHa abo MaTOTreHiB, 1 I1e 3r0JIOM MIPHU3BEJIE JI0 1X
¢bizuuHorO pyitHYBaHHS i, Binmosigwo, 3arubeni (Clark,
2011; Dorfler, 2002; Kirsever, 2022; Will, 2003; Dartsch,
Heimes, 2022; Sylver, 2011; Vértesi, 2004).

3. Moociueocmi onmumizayii aimgpoopenaxcy ma
penapayii’y m 3081, KiCmK080-cy2n0008iil cucmemax.

OOrpynaryBanHs. JloBeNeHO, IO CTHUMYIISIISI HU3b-
KOYaCTOTHUM EIEKTPUYHUM CTPYMOM i3 4YacCTOTOKO
6mu3pko 2 I'm 31 cnenmgiunoo HOPMOIO EICKTPHIHUX
IMIYNIBECiB BUKJIMKA€E IPUPOTHY MEPUCTANBTHKY Ta CKO-
POYCHHS TIAIAKOI MYCKyJIaTypH BEHO3HHX Ta JiMQa-
TUYHUX CYAWH, CIIPHUSIOYH TOMIMIICHHIO BEHO3HOTO Ta
TM(AaTHIHOTO BINTOKY. 3a3HAYCHE IOCHIIIOE IIPOIECH
KIIITHHHOTO OOMiHY, CTUMYJIIOE apTepialbHUN KpPOBO-
00ir, cripHsie BUBEICHHIO HAJUIMIIIKOBOT PIIMHU 3 TKAHUH
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32 paXyHOK MDKKJIITHHHOTO APEHAXY, 3MEHIIYE M’ 430~
BO-TOHIYHUH CHHIPOM, TIOJIIIITYE MIKPOITUPKYIIAIIIO Ta
3MEHIIIYE 3aCTiiiHI SBUIA Y TKAHWUHAX, 31MCHIOE TIPO-
THU3anaJbHAN BIUTUB, CTUMYIIIO€ pEIapaTUBHI Mporecu
(pano3aroensst, po3cMokTyBanHs remarom) (Dorfler,
2002; Kirsever, 2022; Will, 2003). Lli meToauku edex-
THBHI ITi]] Yac JIIKyBaHHS M’ 30BO1, KICTKOBO-CYTJI000BO1
cucteM (Abdulla, et al., 2019; Alzayed, Alsaadi, 2020;
Arneja, et al., 2016; Barassi, et al., 2020; Kanashiro, et
al., 2018; Marcia, Saba, 2017; Trofe, et al., 2023; Page,
et al., 2014), 1m0 Mae TPUHIUIIOBE 3HAYCHHS JIJIsI CIIOP-
TUBHOI MEJMIIUHH.

4. Mooicrueocmi mepanesmuuroi pobomu i3 ncuxoe-
MOYIUHUM CIAHOM CHOPINCMEHIS.

OOrpynTyBaHHs. OCKUIBKH TICHXOEMOIIIMHAN CTaH
€ Pe3yJIbTATOM XBHJIHOBOT €JICKTPOMArHITHOT aKTHBHOC-
Ti TOJIOBHOTO MO3KY, TO 32 HEOOX1THOCTI MOXJIUBA HOTO
KOpEKIIist a00 onTUMi3alis MeTOAUKaMH 010pe30HaHCHOT
Tepartii. [IpoBeieHHs TacCHBHOT O10pE30HAHCHOT Tepartii
3 TI0JIaY€HO MAIIEHTY HOTO BJIACHOTO IHBEPTOBAHOTO CHT-
HAJTy JIa€ 3MOTY BIUTMBATH HA MATOJIOTIYHI XBHJIBOBI ITPO-
LIECH MO3KOBOI aKTMBHOCTI, 3MEHIITYI0UH 1X. AKTHBHA 0i-
OpE30HAHCHA Tepallisi 1a€ 3MOTY 32 PaXyHOK 1HTYKIIHHUX
MPOrpaM MOJTYJIFOBATH aKTUBHICTH (Di310JIOTTYHUX PHTMIB
MO3KOBOI aKTUBHOCTI, HaB S3YIOUN XBIJIHOBUM IIPOIIECaM
HEHPOHAITLHOI aKTUBHOCTI HEOOXI1JIHI YaCTOTHI KOMIIO-
nwentu (Dorfler, 2002; Kirsever, 2022; Will, 2003). ITpu
[[BOMY KJIIHIYHA €(DEKTUBHICTH 3a3HAUCHUX METOIUK JI0-
BEJICHA 1 3aCTOCOBYETHCS JUIS JIIKYBAHHS IICHXIYHUX PO3-
naaiB y Meanunii mpaktumi (Muresan, et al., 2021, 2022;
Won, et al., 2020). Tomy 3acTocyBaHHs cepTH(HIKOBAHUX
MEJIMYHUX TPUIIaJIiB 610pe30HAHCHOT Teparlii JOIIBHO
BUKOPHUCTOBYBATH B 03/10pOBYiif poOOTI 31 clopTCMEHa-
MU, OCKITBKH IXHi (hi3UUHI JOCSITHEHHS 1 IEPEMOTH Ha-
TPsIMY TIOB’s13aHi 3 X IICHXOEMOIIIHIM HaIAIITYBaHHSIM
(Kuettel A, Larsen CH., 2019; Akesdotter C, et al., 2022;
Walton, C.C, etal., 2023).

B ocranHe mecaTupiyus 6arato MeAMKIB BiI3Haya-
I0Th y CIIELialli30BaHUX MyOIiKamisx, M0 PO3BUTOK TEX-
HOJIOT1H TPOJOBKYE 3MIHIOBATH CBIT i IO 0i0EIEKTPO-
HHa MEIMIIIHA 3HAXOJUTHCS B aBAHTap/Ii PEBOTIOMIHHIX
tpancdopmariiii y meamuniii cdepi (Mintser, et al.,
2021; Olofsson, Tracey, 2017). Ha nymKky uucieHHHX
YUEHUX, MOsIBA 3HAYHOI KIILKOCTI MPUHITUIIOBO HOBUX
mapagurMaibHO TPAaHCHOPMYIOUHX (PYHIAMEHTATBHUX
3HaHb IOJI0 OpraHi3amii Ta pyHKIIIOHYBaHHS MaTepil Ha
HAHOPIBHI TIOBUHHA BUKJIMKATH 3HAYHUH iHTEpeC y Ji-
KapiB 1 TpaHC(HOPMYBATH MOTIISANA CYy9acCHOI MEIUITMHI
y OiK MarfiToenxeKTpoXiMiuHOi Teopii 0OMiHy PEHOBUH
(Mintser, et al., 2021; Boyko, Krasnogolovets, 2004;
Boyko, 2022; Kolbun, 2022; Gulyar, 2022). Ile nactb
MOJKIIUBICTD JIIKapsIM TMEPEHTH HA OLTBII TTHOOKHHA Pi-
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BeHb (DyHIAMEHTAJILHUX YSBICHD PO (HYHKIIOHYBaHHS
TiJIa TFOAMHU. Y ¢l BYCH1 TO1 3p03yMitOTh, III0 CaMe eJeK-
TPOMATHITHI MPOIECH KEPYIOTh MOJICKYJIaMH 1 poOJIsSTh
Il MOJICKYJIH Ta O10JIOTIYHI TKAaHWHU KUBUMHU. Le macTh
M 3MOT'y HayKOBO OOIPYHTOBAHO Ta YCB1TOMJIEHO 3/iiic-
HIOBaTH TMPOQUIAKTHKY 3aXBOPIOBAHb 32 IPUHIMIIOBO
HOBHUMH TI1IXOJJaMH 13 3aCTOCYBaHHSIM METO/IIB OioeIeK-
TPOHHOI MEAWIIMHA. Ha TyMKy HaIIoro KOJEKTHBY aB-
TOPIB Ta HU3KH BUCHUX, KOPEKIlis (QYHKIIIOHYBaHHS Op-
TaHIB 1 CUCTEM OpraHi3My 3a JOIOMOTO0 PI3HUX THUIIIB
€JISKTPOMArHITHOI eHepril ((POTOHIB, €IEKTPOHIB TOIIO)
3 BIAMTOBITHIMH YaCTOTHO-XBUJIBOBHMU BJIACTUBOCTSIMU
BeJIbMHU e(hDeKTUBHO MOYKE JIOIOBHUTH 1CHYFOUI JIIKYBaJIb-
Hi 1 TpO(diTaKTHYHI METOJM Y CIIOPTUBHIA MEIMIIMHI Ta
3a0e3neunTy ii mporpec. Came mporpec y ramysi Oioe-
JIEKTPOHHOI MEUIIMHHU TA HOBITHE PO3yMiHHs Oiodizuy-
HUX MEXaHi3MiB (DyHKLIOHYBaHHS TKAHUH HA MiKpOPiB-
Hi iX OyJIOBH 3 TIO3MIII MarHiTOSIEKTPOXIMIYHOI Teopil
0OMiHY PEUOBHH JAFOTh 3MOT'Y ITO-IHIIOMY PO3TJISIaTH
(eHOMEH 3710pOB’s JIOAUHHU. BaxIuBO BiI3HAYUTH, 110
BUXOJISIYM 3 TO3UIIl MarHiTOEIEKTPOXIMIYHOI Teopii,
(eHOMEHU KUTTS 1 30pOB’sl HAOYBAIOTh HOBUX Xapak-
TEPHUCTHK CBOT'O TIOHATIHHOTO anapary, OCKUTbKH TOBUH-
HI OTIMCYBATHCS TETEp 1 K CTaH HAsSBHOCTI aJeKBATHUX
(IKMX came, HAJICKUTh KOHKPETH3YBaTH B MaiOyTHHO-
My) PiBHIB mepebiry MarHiTOeJIeKTPUYHUX EHepreTud-
HUX TPOIECIB MK OioMOJIeKylamMH, 10 00’ €KTHMBHO
MIPOSIBIISIETECS. HA MAaKpOPIBHI HOPMAaJbHHM piBHEM
00OMiHY pe4yoBHH, (YHKIIIOHYBAaHHS TKAaHWUH 1 OpraHiB
JIIOJICBKOTO OpraHi3My. BifmoBiaHO, )XATTS 010J10TT9HOT
CHUCTEMH — II€ TIPOIIeC MArHITOCIEKTPUYHOT aKTUBAIIT i1
Oiomoreky, akuit 3ammyckae i 3a0e3neuye ix GioxiMiuHy
aKTHUBHICTh 1 CTPYKTYPHY HUIICHICTh KOJICKTHBHOT B3a€-
MOJTii MOJIEKYJI IILTICHOTO OpraHizMy. XBopoOy JIOTIYHO
PO3TIIIATH SK MOPYIICHHS MarHiTOSIeKTPHIHOTO CTa-
Hy 010MOJIEKYJSIpHUX CTPYKTYp. CMepTh XapakTepusy-
€THCS TIOBHOIO BiJICYTHICTIO IPOLECIB €IEKTPOMAarHiT-
Hoi aktuBariii 6iomoneky: (Mintser, et al., 2021; Nevoit,
2021; Nevoit, et al., 2023). 3a3HaueHe Jae po3yMiHHS,
IO JTFOJICHKHI OpraHi3M — IIe OAHa 3 (POPM MarHiTOCIEK-
TpoximiuHo{ opranizarii 6iomoridynoi Marepii Ha 3eMIi.
BinmoBinHO, SKINO JIFOJICHKE TiJIO € €JIEKTPOMAarHiTHO
SHEpri€l0 Ta KepyeThCs eJEKTPOMATHITHOIO EHEpriero,
TO LUIKOM JIOTIYHO, IIO 30BHIIIHI EJIeKTPOMArHiTHI
BILJIMBH Ha T1JI0 JIFOJMHHU MArOTh KJIiHIYHI epekTr. Takum
YHHOM, BiITIOBITHO J10 i/1el Ta METOIMK 010eNeKTPOHHOT
MEJUIMHN, [[€ A€ MOMJIMBICTh aKTUBHO MPAIFOBATH
3 (PyHKIIOHATIBHO 3IOPOBUMH JIOABMH H MpoQeciiiHu-
MU CIIOPTCMCHAMH, 3IIHCHIOBATH M IpodiIakTUKy 3a-
XBOPIOBAHb Ta ITIBUIYBATH PiBEHb IXHBOTO 37J0POB’SL.
Tomy, Ha HalTy AYMKY, 6€3yMOBHO, OLIBIIICTh TEXHOIIO-
Tiit 610eeKTPOHHOT METUITUHH 1 B TIEPIITY YePTy METO N
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010pe30HaHCHOI Tepallii MOBHHHI BUKJIUKATH JTyXe Be-
JIUKY 3aIliKaBIICHICTh Yy JIIKapiB CIIOPTUBHOI METUIIMHU.
Tomy HEOOXIJTHO aKTUBHO MIPUBEPTATH yBary MEJUYHOT
HAYKOBOI CITITGHOTH JI0 HUX.

Iepemora — 1ie rosioBHa MeTa IpoheciiHOTo CIopTy.
Ha nymKy 4nciieHHHX aBTOPIB, IepeMora y 3MaraHHsAX
3aJIeKUTh BiJl IICUXOEMOLIHHOTO CTaHy Ta INCUXIYHOI
MIJITOTOBJICHOCT] CIIOPTCMEHa JI0 3MaraHHs. Kopekiis
EMOIIHHUX PO3TAIIB Y CIOPTCMEHIB TAKOX € JTy’Ke BaX-
mBoro (Akesdotter, et al., 2022; Zhdan, et al., 2011;
Kuettel, Larsen, 2019; Walton, 2023). TIcuxoeMorriiHuii
CTaH — IIe, SIK TIPaBIJIO, IHIUBITyaTbHUI ITapaMeTp, TKU
HEMOJXJIMBO INTYYHO CTBOPUTH (DapMaKOJIOTIYHUMHU
areHTaMu. ToMy IIMPOKE 3aCTOCYBaHHS Y CIIOPTCMEHIB
METOJIUK 010€JICKTPOHHOT MEAMIIMHH, a caMe THIYKITii-
HUX TporpaM 0i0pe30HaHCHOI Teparii, € iHBapiaHTHUM
Ta JOCUTH NEPCIEKTUBHUM 3aCO000M aJIeKBaTHO CUXid-
HO{ TIATOTOBKH IO 3MaraHb.

Inei Ta xoHuenTH OiOETEKTPOHHOT MEIHMIIMHU HE
cynepedaTh iCHYIOUMM HAayKOBUM 3HAHHAM MEIUYHOL
Haykd. HaBmaku, BOHU € HACTYITHUM HayKOBHUM JOTIOB-
HEHHSIM HasBHOI MapaJnTMU i TaIOTh 3MOTY IIe TIHOIIe,
HIX TICTOJIOT1s, TICTOXiMisl, OTTAHYBaTH Ta TEOPETU3YBa-
TH SIBUIIA I IponiecH (PyHKIIOHYBAHHS OpTraHi3My JIO-
nuHU. Hu3ka BiTOMHX YKpaiHCBKHX YUEHHX YKe Aaja
MIO3UTHBHY OLIHKY JaHOMY HAYKOBOMY HAIIPsIMY 1 3a3Ha-
YA MIHHICTh MarHiTOSIEKTPOXIMIYHOT Teopii 0OMiHy
peuosun (Boyko, 2022; Kolbun, 2022; Gulyar, 2022).

BuchnoBku. TeoperMu4HUM HiAIPYHTSIM OOIPYH-
TYBAHHSI 3aCTOCYBAHHsI 0i0e/eKTPOHHOI MeAMIUHM
y cnopTi € cyyacHi pynaamMenTaibHi 6iodizuuni 3HaH-
HSl PO 0y/10BY TKAHMH JIIOICHKOI0 TijIa HA HAHOPIBHI
iX CTPYKTYpHOI oprani3aiii, MaruiroejekTpoxiMiuna
Teopiss 00MiHY peYOBHUH, YACTOTHO-XBHJILOBA-XBH-
JboBa 0io(izMuHa Moeb CTPYKTYPH Tijla JIOAUHH
TA HAsIBHICTh Y KOXKHOI'0 TUITY MOJIEKYJI, KJIiTHH, TKa-

HUH, OPraHiB i npouecis cnenu@ivHUX YaCTOTHUX Xa-
PAKTEepHUCTHUK Yy repuax.

HiarnocTuyni Moxk/JIMBOCTI Oioe/IeKTPOHHOI Me-
AULHMHM Yy CHOPTi, a came Oiope3oHaHCHOI Teparmii,
MOJISITAI0TH Y MOKJIMBOCTI 3iliCHIOBATH 00’€KTUB-
HY iHCTpYMEHTAaJIbHY OLIIHKY TakuX napametpis: (1)
(ynkuionyBanHs oprasiB i cucrem opranis 3a Biji-
MOBITHICTIO IXHIX YaCTOT MOKA3HMKAM HOPMM 3 BepH-
¢dikanicro naToJoriYHuX BiIXuaeHb 11e HA TOKJiHIY-
HOMY erani; (2) HAsIBHMX KOMIIOHEHTIB MiKpoGiomMy
3 Bepuikamicio MaToJOriYHUX areHTiB i mpouecis i3
BHU3HAYEHHSAM iX OPiEHTOBHOI JIoKadi3aulii B opranax
a0o yactuHax Tisa; (3) ouwiHKy siKoCTi iHAMBITYyaTbHO-
ro XapuyBaHHS KOKHOT'0 CIIOPTCMeHa 3 Bepupikani-
€10 iioro xapuoBux AedinuTiB, mindopoM HeoOXiTHUX
oMy HYTPi€HTIB Ta 32 He0OXiTHOCTI BUKOHYBATH iH-
AUBiAyadbHUI NiAGIp HeoOXiTHUX (papMaKOJIOTIHHUX
npenapartis; (4) iHIMBiAyaJILHUX 0c00IMBOCTell MO-
TOYHOT'0 ICUX0eMOLiHHOI0 CTaHy CIIOPTCMeEHa.

HiarnocTuyni Moxk/JIuBOCTI Oioe/IeKTPOHHOI Me-
AMIUHU y CHOPTi, a came Oiope3oHaHCHOI Tepariii,
MOJISITAI0Th Y MOKJIMBOCTI 3ailicHioBaTu: (1) Kopek-
niro/onTuMizanilo (pyHKUiOHYBaHHSI OPraHiB i cucrem
OprasiB i3 YaCTOTHMM HiBeJTIOBAHHSIM NMATOJIOTTYHHX
npoileciB Ha JOKJiHIYHOMY eTami; (2) Kopekuio Mi-
KpoO0ioMy 3i 3HHIIEHHSIM MaTOJOriYHUX areHTiB; (3)
onTuMizauniio jgimdoapenaxky Ta penapauii y Mm’si30-
Biii, KiCTKOBO-CYI/1000Biii cucTemax; (4) TepaneBTHY-
HY pPo0OTY i3 NcHX0eMOUiIifHUM CTAHOM CIIOPTCMEHIB.

BioenexkTponna MequimHa i 30kpemMa Metoauku 0i-
Ope30HAHCHOI Teparii € MepcneKTUBHUM i I0UILHUM
MeIUYHHM HATPSIMOM JIJIl 3aCTOCYBAHHS Yy CIIOPTi.

IIponoBikyeTbesi TeopeTHYHe AOC/iIKEeHHS CTO-
COBHO eKCTpamnoJisinii igeii MartiroejiekTpoxiMiuHol
Teopii 00MiHy pe4OBHH HA OOIPYHTYBAHHS MOKJIUBO-
cTeil 3acTOCyBaHHSI METOAMK 0i0eIeKTPOHHOI Meau-
IMHU Y Pi3HUX MeIMYHUX raTy3sX.

JITEPATYPA
Abdulla, F.A., Alsaadi, S., Sadat-Ali, M., Alkhamis, F., Alkawaja, H. & Lo, S. (2019). Effects of pulsed low-frequency magnetic
field therapy on pain intensity in patients with musculoskeletal chronic low back pain: study protocol for a randomised double-blind
placebo-controlled trial. BMJ Open. 9(6):e024650. DOI: 10.1136/bmjopen-2018-024650.
Akesdotter, C., Kenttd, G., Eloranta, S., Hakansson, A. & Franck, J. (2022). Prevalence and comorbidity of psychiatric disorders
among treatment-seeking elite athletes and high-performance coaches. BMJ Open Sport Exerc Med. 8(1):e001264. DOI: 10.1136/

bmjsem-2021-001264.

Alzayed, K.A. & Alsaadi, S.M. (2020). Efficacy of Pulsed Low-Frequency Magnetic Field Therapy on Patients with Chronic Low
Back Pain: A Randomized Double-Blind Placebo-Controlled Trial. Asian Spine J. 14(1), 33-42. DOI: 10.31616/asj.2019.0043. Epub

2019 Oct 4. PMID: 31575112; PMCID: PMC7010518.

Arneja, A.S., Kotowich, A, Staley, D., Summers, R. & Tappia, P.S. (2016). Electromagnetic fields in the treatment of chronic lower
back pain in patients with degenerative disc disease. Future Sci OA. 2(1):FS0105. DOI: 10.4155/fsoa-2015-0019.

Barassi, G., Younes, A., Di lulio, A., Guerri, S., Guglielmi, V., Della Rovere, F., Supplizi, M. & Di lorio, A. (2020). Fibromyalgia
and therapeutic integration: role of quantum medicine. J Biol Regul Homeost Agents. 34(3), 1193-1197. DOI: 10.23812/20-165-L-31.

Basar, E. & Bullock, T.H. (2012). Induced Rhythms in the Brain. Textbook. Birkhauser Boston INC International Concepts. 483

pages.

Boyko, V.V. & Krasnogolovets, M.A. Kvantovo-byologycheskaya teoryya [Quantum biological theory]. Kharkov: Fakt; 2003. 967

pages. (Ru)

== 70

®imomepanisi. Yaconuc

Ne 3, 2023




Oizuura Tepamnia. Eprotepamis. [ueckyedi

Boyko, V.V. (2022). Review of the monograph of the collective of authors O.P. Mintsera, M.M. Potyazhenko, G.V. Nevoyt «Mag-
netoelectrochemical theory of metabolism» in two volumes. Ukrainian medical journal. 4(150). 111. (Ukr)

Brugemann, Hans (1993) Bioresonance & Multiresonance Therapy (Brt: New, Forward-Looking Forms of Therapy With Ultrafine

Body Energies & Environmental Signals.) Documentation on Theory and Practice Volume 1 Hardcover — January 1, 1993. 277 pages.

Buzsaki, G. & Watson, B.O. (2012). Brain rhythms and neural syntax: implications for efficient coding of cognitive content and
neuropsychiatric disease. Dialogues Clin Neurosci. 14(4). 345-367. DOI: 10.31887/DCNS.2012.14.4/gbuzsaki.

Buzsaki, G. (2011). Rhythms of the Brain. Textbook. Oxford University Press. 404 pages.

Clark, H.R. (2011). The Cure For All Diseases. United States by New Century Press, 2011. 655 pages.

Dartsch, P.C. & Heimes D. (2022) Bioresonance According to Paul Schmidt (BaPS) and its Beneficial Effects on the Integrity of
the Intestinal Barrier in vitro. Adv Bioeng Biomed Sci Res. 5(3). 180-185.

Datta-Chaudhuri, T., Zanos T., Chang, E.H., Olofsson P.S., Bickel S., Bouton C., Grande, D., Rieth, L., Aranow, C., Bloom, O.,
Mehta, A.D., Civillico, G., Stevens, M.M., Glowacki, E., Bettinger, C., Schiiettler, M., Puleo, C., Rennaker, R., Mohanta, S., Car-
nevale, D., Conde, S.V., Bonaz, B., Chernoff, D., Kapa, S., Berggren, M., Ludwig, K., Zanos, S., Miller, L., Weber, D., Yoshor, D.,
Steinman, L., Chavan, S.S., Pavlov, V.A., Al-Abed, Y. & Tracey, K.J. (2021). The Fourth Bioelectronic Medicine Summit «Technology
Targeting Molecular Mechanisms»: current progress, challenges, and charting the future. Bioelectron Med. 7(1).7. DOI: 10.1186/
542234-021-00068-6.

Dorfler, S. (2002). Neue Lebenskraft durch Bioresonanz. Diagnose, Therapie, Lebensweise. SIMONDO Gesundheitsservice. 110
pages. (Gem)

Ezeokafor, 1., Upadhya, A. & Shetty S. (2021). Neurosensory Prosthetics: An Integral Neuromodulation Part of Bioelectronic De-
vice. Front Neurosci. 15. 671767. DOI: 10.3389/fnins.2021.671767.

Fang, Y, Meng, L., Prominski, A., Schaumann, E.N., Seebald M. & Tian, B. (2020). Recent advances in bioelectronics chemistry.
Chem Soc Rev. 49(22). 7978-8035. DOI: 10.1039/d0cs00333f.

Ganzer, P.D. & Sharma, G. (2019). Opportunities and challenges for developing closed-loop bioelectronic medicines. Neural Re-
gen Res. 14(1). 46-50. DOI: 10.4103/1673-5374.243697.

Gibney, S., Hicks, J.M., Robinson, A., Jain, A., Sanjuan-Alberte, P. & Rawson, F.J. (2021). Toward nanobioelectronic medicine:
Unlocking new applications using nanotechnology. Wiley Interdiscip Rev Nanomed Nanobiotechnol. 13(3):e1693. DOI: 10.1002/
wnan.1693.

Gross, J. (2019). Magnetoencephalography in Cognitive Neuroscience: A Primer. Neuron. 2(104). 189-204. DOI: 10.1016/j.neu-
ron.2019.07.001.

Gulyar, S.0. (2022). Review of the monograph of the collective of authors O.P. Mintsera, M.M. Potyazhenko, G.V. Nevoyt «Mag-
netoelectrochemical theory of metabolism. Conceptualization». Bukovinian Medical Bulletin. 3.103. (Ukr)

Islamov, B.l., Gotovsky, Y.V., Meizerov, E.E. & et al. (2004). The Possibility of Correction of the Lipid Profile of Blood by Su-
perweak Electromagnetic Fields. Reports of Biological Sciences. 396. 191-193. DOI: org/10.1023/B:DOBS.0000033273.06197.ce

Kanashiro, A., Shimizu Bassi, G., de Queiréz Cunha, F. & Ulloa, L. (2018). From neuroimunomodulation to bioelectronic treat-
ment of rheumatoid arthritis. Bioelectron Med (Lond). 1(2). 151-165. DOI: 10.2217/bem-2018-0001.

Kirsever, E., Kiziltan, H.S. & Yilmaz, R. (2022). Palliative effects of bioresonance therapy with or without radiotherapy or chemo-
therapy on cancer patients. International Journal of Radiation Research. 20(1):43-48. DOI: 10.52547/ijrr.20.1.7.

Kolbun, M.D. (2022). Review of the monograph of the collective of authors O.P. Mintsera, M.M. Potyazhenko, G.V. Nevoyt
«Magnetoelectrochemical theory of metabolism. Conceptualization» VVolume 1. Actual Problems of the Modern Medicine: Bulletin of
Ukrainian Medical Stomatological Academy. 2(22). 134-135. (Ukr)

Koutcher, J.A. & Burt, C.T. (1984). Principles of nuclear magnetic resonance. J Nucl Med. 25(1). 101-111.

Kuettel, A. & Larsen, C.H. (2019). Risk and protective factors for mental health in elite athletes: a scoping review. Int Rev Sport
Exerc Psychol. 2. 1-35.

Levin, M., Pezzulo, G. & Finkelstein, J.M. (2017). Endogenous Bioelectric Signaling Networks: Exploiting VVoltage Gradients for
Control of Growth and Form. Annu Rev Biomed Eng. 19. 353-387. DOI: 10.1146/annurev-bioeng-071114-040647.

Levin, M. (2021). Bioelectric signaling: Reprogrammable circuits underlying embryogenesis, regeneration, and cancer. Cell.
184(8). 1971-1989. DOI: 10.1016/j.cell.2021.02.034.

Levin, M. (2014). Endogenous bioelectrical networks store non-genetic patterning information during development and regenera-
tion. J Physiol. 592(11). 2295-2305. DOI: 10.1113/jphysiol.2014.271940.

Malmivuo, J. & Plonsey, R. (1995). Bioelectromagnetism: Principles and Applications of Bioelectric and Biomagnetic Fields. NY:
Oxford University Press. 641 pages.

Marcia, S. & Saba L. (2017). Radiofrequency Treatments on the Spine. Springer International Publishing. DOI: 10.1007/978-3-
319-41462-1.

Minser, O.P., Potyazhenko, M.M. & Nevoit, G.V. (2021). Magnetoelectrochemical Theory of Metabolism. VVolume 1 Conceptual-
ization, monograph. in 2 volumes, Kyiv-Poltava: Interservice. 351 pages. (Ukr)

Minser, O.P., Potiazhenko, M.M. & Nevoit, G.V. (2019). Evaluation of the human bioelectromagnetic field in medicine: the de-
velopment of methodology and prospects are at the present scientific stage. Wiadomosci Lekarskie. 5(11). 1117-1121. DOI: 10.36740/
WLEK?201905231.

Mintser, O.P., Semenets, V.V., Potiazhenko, M.M., Podpruzhnykov, P.M. & Nevoit G.V. (2020). The study of the electromagnetic
component of the human body as a diagnostic indicator in the examination of patients with Non-Communicable diseases: problem
statement. Wiadomosci Lekarskie. 6(73). 1279-1283. DOI: 10.36740/WLek202006139.

Mintser, O., Potiazhenko, M., & Nevoit, G. (2023). Informational analytical representations of the magneto-electrochemical theory
of life and health. Journal of Applied Interdisciplinary Research. 2. 91-98.

®imomepanis. Yaconuc Ne 3, 2023 71 ==



Oizmuna Tepamnia. Eprotepamia. rmckycii

Muresan, D., Salcudean, A., Sabau, D.C., Bodo, C.R. & Gabos Grecu, I. (2021). Bioresonance therapy may treat depression. J Med
Life. 14(2). 238-242. DOI: 10.25122/jml-2021-0008.

Muresan, D., Voidazan, S., Salcudean, A., Bodo, C.R. & Grecu, I.G. (2022). Bioresonance, an alternative therapy for mild and
moderate depression. Exp Ther Med. 23(4). 264. DOI: 10.3892/etm.2022.11190.

Nevoit, G., Bumblyte, I.A., Potyazhenko M. & Minser, O. (2022). Modern biophysical view of electromagnetic processes of the
phenomenon of life of living biological systems as a promising basis for the development of complex medicine: the role of water.
Journal of Complexity in Health Sciences. 2(5). 45-57. DOI: org/10.21595/chs.2022.23089.

Nevoit, G., Bumblyte I.A., Potyazhenko M., Minser O., & Vainoras A. (2023). Modern biophysical view of electromagnetic pro-
cesses of the phenomenon of life of living biological systems as a promising basis for the development of complex medicine: the role
of biophotons. Journal of Complexity in Health Sciences. 1(6). DOI: org/10.21595/chs.2023.23443.

Nevoit, G., Bumblyte, I.A., Potyazhenko M. & Minser, O. (2022). Modern biophysical view of electromagnetic processes of the
phenomenon of life of living biological systems as a promising basis for the development of complex medicine: the role of cell mem-
branes. Journal of Complexity in Health Sciences. 1(5). 22-34. DOI: org/10.21595/chs.2022.22787.

Nevoit, G.V. (2021). Magnetoelectrochemical concept of metabolism: postulates and main conclusions. Part 1. Actual Problems of the
Modern Medicine: Bulletin of Ukrainian Medical Stomatological Academy. 1(21). 203-209. (Ukr). DOI: 10.31718/2077-1096.21.1.203
Nevoit, G.V. (2021). Magnetoelectrochemical concept of metabolism: postulates and main conclusions. Part 2. Actual Problems of the
Modern Medicine: Bulletin of Ukrainian Medical Stomatological Academy. 2(21). 229-233. (Ukr). DOI: 10.31718/2077-1096.21.1.203

Olofsson, P.S. & Tracey, K.J. (2017). Bioelectronic medicine: technology targeting molecular mechanisms for therapy. J Intern
Med. 282(1). 3-4. DOI: 10.1111/joim.12624.

Page, MJ, Green, S., Kramer, S., Johnston, R.V., McBain, B. & Buchbinder R. (2014). Electrotherapy modalities for adhesive cap-
sulitis (frozen shoulder). Cochrane Database Syst Rev. 10. CD011324. DOI: 10.1002/14651858.CD011324.

Potyazhenko, M.M. & Nevoit, G.V. (2019). The energy system of humans in the world contains current physical and biological
knowledge, concepts, hypotheses. Ukrainian medical journal. 4(IT). 24-29. DOI: 10.32471/umj.1680-3051.132.161372. (Ukr)

Rackaityte, E. & Lynch, S.V. (2020). The human microbiome in the 21st century. Nat Commun. 11. 5256. DOI: org/10.1038/
541467-020-18983-8.

Sanjuan-Alberte, P., Alexander, M.R., Hague, R.J.M. & Rawson, F.J. (2018). Electrochemically stimulating developments in bioe-
lectronic medicine. Bioelectron Med. 4.1. DOI: 10.1186/s42234-018-0001-z.

Sevcencu, C. (2022). Single-interface bioelectronic medicines-concept, clinical applications and preclinical data. J Neural Eng.
19(3). DOI: 10.1088/1741-2552/ac6e08.

Singh, A.K., Awasthi, R. & Malviya, R. (2022). Bioelectronic medicines: Therapeutic potential and advancements in next-genera-
tion cancer therapy. Biochim Biophys Acta Rev Cancer. 1877(6). 188808. DOI: 10.1016/j.bbcan.2022.188808.

Sylver N. (2011). The Rife Handbook of Frequency Therapy and Holistic Health Hardcover, Desert Gate. 768 pages.

Trofe, A, Piras, A., Muehsam, D., Meoni, A., Campa, F., Toselli, S. & Raffi, M. (2023). Effect of Pulsed Electromagnetic Fields
(PEMFs) on Muscular Activation during Cycling: A Single-Blind Controlled Pilot Study. Healthcare (Basel). 11(6). 922. DOI: 10.3390/
healthcare11060922.

Ursell, L.K., Metcalf, J.L., Parfrey, L.W. & Knight, R. (2012). Defining the human microbiome. Nutr Rev. 70. 1. S. 38-44.
DOI: 10.1111/j.1753-4887.2012.00493.x.

Vértesi, C. (2004). Infectious Disease Treatment with Radio Frequency Resonance. Washington: Alterra. 316 pages.

Vertesi, C. (2010). The Use of Radiofrequency in the Medicine. Revised by Dr. K Eszto. Budapest. 655 pages.
URL.: https://zappertechnology.eu/Vertesi%20_ The%20use%200f%20Frequency%20V1.pdf

Walton, C.C., Purcell, R., Pilkington, V. & et al. (2023). Psychological Safety for Mental Health in Elite Sport: A Theoretically
Informed Model. Sports Med. DOI: org/10.1007/s40279-023-01912-2.

Wild, C. (2009). Bioresonance therapy for allergies, atopic dermatitis, non-organic gastrointestinalcomplaints, pain and rheumatic
diseases: Systematic Review. Ludwig Boltzmann Gesellschaft GmbH, Vienna. 26 Pages

Will, R.D. (2003). Terapia de biorresonancia. La medicina del siglo XXI Ediciones Obelisco S.L. (Span)

Won, S.M., Song, E., Reeder, J.T. & Rogers, J.A. (2020). Emerging Modalities and Implantable Technologies for Neuromodula-
tion. Cell. 181(1). 115-135. DOI: 10.1016/j.cell.2020.02.054.

Zhdan, V.M., Kaidashev |.P. & Nevoit, G.V. (2011). Psychosomatic disorders in the practice of an internist doctor. An initial meth-
odological guide. Poltava. 344 pages. (Ukr)

Cmamms naoivuina 0o pedaxyii 15.05.2023
Cmamms nputinsama oo opyxy 24.07.2023

Konduaikr inTepeciB: BiicyTHiil.

Buecok aBTOpiB:

®imonoBa O.I'. — izest, 30ip Ta aHaNi3 NiTEPaTypH, TEOPETUUHE TOCIIUKEHHS, CHCTEMHHU I aHai3 1aHNX, HAITUCAHHS CTATTi;
Hesoiit I'.B. — MeTO/10J10Tis JOCTI[PKSHHSI, CHCTEMHHI aHaJi3 JaHNX, aAMIHICTPYBaHH MPOEKTY;

Hotsxenko M.M. — cucTeMHUIA aHATI3 JaHUX, pelaryBaHHS CTaTTi;

Baiinopac A.JI. — cucTeMHUIT aHaTI3 TaHUX, PeAAaryBaHHS CTaTTi.

E.J'leKTpOHHa ajipeca Jisl JIMCTYBAaHHSA 3 aBTOpaMHu:
anevoiyt@gmail.com

. 72 ®imomepanis. Yaconuc Ne 3, 2023



mailto:anevoiyt@gmail.com

Oizuura Tepamnia. Eprotepamis. [ueckyedi

UDC 61:796:577.3

Olena FILIUNOVA
Therapist, Head, GENESIS Preventive Medicine Center (Genesis Center LLP), Sofia Rusova str., 1b,
Kyiv, Ukraine, 02072 (filyunoval@gmail.com)

Ganna NEVOIT

PhD, Associate Professor, Associate Professor at the Department of Internal Medicine and Emergency Medicine,
EducationalandScientificlnstituteofPostgraduateEducationofthePoltavaStateMedicalUniversity,Shevchenkostr.,23,
Poltava, Ukraine, 36011; Assistant at the Department of Nephrology, Lithuanian University of Health Sciences,
Eiveniy str., 2, Kaunas, Lithuania, LT-50009 (anevoiyt@gmail.com)

ORCID: 0000-0002-1055-7844

Maksim POTYAZHENKO

MD, Professor, Head of the Department of Internal Medicine and Emergency Medicine, Educational
and Scientific Institute of Postgraduate Education of the Poltava State Medical University, Shevchenko str., 23,
Poltava, Ukraine, 36011 (umsainua@ukr.net)

ORCID: 0000-0001-9398-1378

Alfonsas VAINORAS

MD, Professor, Senior Researcher at the Laboratory of Automation of Cardiology Research, Lithuanian University
of Health Sciences, Eiveniy str., 2, Kaunas, Lithuania, LT-50009 (alfavain@gmail.com)

ORCID: 0000-0002-5732-8520

DOI 10.32782/2522-9680-2023-3-73

To cite this article: Filiunova O., Nevoit G., Potyazenko M., Vainoras A. (2023). Bioelektronna medytsyna u
sporti: obgruntuvannia biofizychnykh mekhanizmiv ta klinichnoi dotsilnosti vykorystannia [Bioelectronic medicine
for sports: justification of biophysical mechanisms and clinical feasibility of use]. Fitoterapiia. Chasopys —
Phytotherapy. Journal, 3, 73-82, doi: 10.32782/2522-9680-2023-3-73

BIOELECTRONIC MEDICINE FOR SPORTS: JUSTIFICATION OF BIOPHYSICAL
MECHANISMS AND CLINICAL FEASIBILITY OF USE

Actuality. The search for effective methods capable of normalizing and optimizing metabolic processes at the tissue level in athletes
to maintain their health and high performance remains relevant. Bioelectronic medicine is at the forefront of a potential revolution
in the treatment of diseases and is a promising direction of scientific research, it is one of the most promising and effective directions
of therapeutic correction of metabolism in tissues in vivo in athletes, it is the result of innovative discoveries of mechanisms of neural
control of biological processes of disease pathogenesis and development of devices to modulate these specific neural circuits as
electron therapy instead of drugs.

The purpose of this theoretical study was to conceptualize a system of biophysical fundamental scientific views regarding the
possibilities of applying bioelectronic medicine, namely bioresonance therapy in sports.

Material and methods. General scientific methods and theoretical methods were used in this theoretical study.

Research results. This theoretical study extrapolated the concepts of the magnetoelectrochemical theory of metabolism and the
existing fundamental knowledge about the role of electromagnetic processes in the human body to substantiate the possibilities of
applying the methods of bioelectronic medicine, in particular, bioresonance therapy in sports. Substantial descriptions of the basic
ideas about the frequency-wave biophysical model of the human body structure and the presence of specific frequency characteristics
in hertz in each type of molecules, cells, tissues, organs and processes were developed. The diagnostic and therapeutic possibilities of
using bioelectronic medicine, namely bioresonance therapy in sports, were postulated.

Conclusion. The theoretical basis for justifying the use of bioelectronic medicine in sports is modern fundamental biophysical
knowledge about the structure of tissues of the human body at the nanolevel of their structural organization, the magnetoelectrochemical
theory of metabolism, the frequency-wave-wave biophysical model of the structure of the human body and the presence of each type of
molecules, cells, tissues, organs and processes of specific frequency characteristics in hertz. The diagnostic capabilities of bioelectronic
medicine in sports, namely bioresonance therapy, are the ability to perform an objective instrumental assessment of the following
parameters: 1) parameters of the functioning of organs and organ systems according to the correspondence of their frequencies to
normal indicators with verification of pathological deviations even at the preclinical stage; 2) to verification of existing components
of the microbiome, pathological agents and processes with determination of their approximate localization in organs or parts of the
body; 3) the assessment of the quality of individual nutrition of each athlete with verification of his nutritional deficiencies, selection
of necessary nutrients and, if necessary, individual selection of necessary pharmacological drugs; 4) the assessment of individual
characteristics of the athlete’s current psycho-emotional state. The diagnostic capabilities of bioelectronic medicine in sports, namely
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